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Plume Containment

In situ bioremediation typically requires times on the order of
months to years to reduce contaminants to acceptable levels. During
that time the contaminants must not be allowed to spread outside the
bioremediation zone and thereby escape treatment.

A contaminant plume can be contained by physical or hydrody-
namic controls or a combination of both. Physical controls include
low-permeability vertical walls installed to physically block the transport
of the plume and/or to inhibit the flow of clean ground water into
the contaminated zone. The most commonly used physical contain-
ment barrier is the slurry trench wall, which typically is composed of
a mixture of bentonite and soil or bentonite and cement. A slurry
wall keyed into a confining impermeable layer can significantly de-
crease localized ground water flow and lengthen the ground water
flow path. Grout curtains, vibrating beam walls, and synthetic sheet
curtains are also used on a limited basis for physical containment.
Physical barriers are most effective with shallow aquifers underlayed
by a solid confining layer of bedrock or clay (LaGrega et al., 1992).

Hydrodynamic controls are used alone or in conjunction with
physical controls. They are especially suited for use with in situ
bioremediation since biostimulation amendments could be added with
the control water. Hydrodynamic controls typically consist of com-
binations of injection and extraction wells and/or infiltration galler-
ies that manipulate ground water flow in order to prevent undesir-
able plume movement. Wells are situated so that their radii of influence
(area of water drawdown or mounding) overlap, allowing control of
water within the entire treatment zone as well as effective manipula-
tion of the level of the water table. Radii of influence are computed
by iterative application of steady pumping rates with drawdown equations
appropriate to the specific aquifer conditions. Plume direction, shape,
and migration speed can each be effectively manipulated by hydro-
dynamic controls, which regulate the detention time and amendment
delivery within the biostimulation zone (Barcelona et alv 1990; Knox
et al., 1986).

IN SITU BIOSTIMULATION

Stimulation of microbial populations within a subsurface bioreactor
requires an appropriate carbon source; electron donors/acceptors for
energy production; and inorganic nutrients such as nitrogen, phos-
phorus, and some trace metals. Also required are proper conditions
within the aquifer, such as appropriate pH, temperature, moisture
content, and redox potential.